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We present a 72-year-old man with idiopathic dilated cardiomyopathy, who was in New
York Heart Association class III and had left ventricular (LV) dyssynchrony on tissue
Doppler imaging. Cardiac resynchronization therapy (CRT) was performed for his heart
failure, which improved to class I. Two years later, ventricular arrhythmias recurred, resulting
in death. The LV posterior vein containing a pacing lead showed half-circumferential ﬁbrous
thickening. The LV myocardium of this region was relatively well preserved, and interstitial
ﬁbrosis due to cardiomyopathy was mild. Absence of a massive ﬁbrotic scar on the LV
posterior wall and positioning of the pacing lead in the optimal coronary vein (a posterolateral
vein) might have been positive factors determining this patient’s response to CRT.
(J Arrhythmia 2008; 24: 96–98)
Key words:
Cardiac resynchronization therapy, Pathologic ﬁnding, Coronary vein pacing, Idiopathic dilated
cardiomyopathy
Introduction
Cardiac resynchronization therapy (CRT) is a
major nonpharmacological treatment for severe heart
failure that is refractory to medication. Unfortunate-
ly, 20 to 30% of patients fail to respond to CRT.1–3)
Conventionally, a wide QRS complex has been used
to deﬁne the existence of substantial left ventricular
(LV) dyssynchrony, but recent studies have indicat-
ed that the QRS duration is a poor marker of LV
dyssynchrony and has a low predictive value for the
response to CRT.4) In a study performed to deﬁne
new criteria, it was demonstrated that the dominant
mechanism determining the response to CRT is
resynchronization of pre-existing LV dyssynchrony.
Recent studies have shown that echocardiographic
techniques like tissue Doppler imaging, as well as
magnetic resonance imaging, can be used to quantify
LV dyssynchrony and predict the response to
CRT.3–8)
There have been no reports about the histology
of the myocardium and coronary veins in respond-
ers to CRT. Accordingly, the pathologic ﬁndings
obtained at autopsy in a responder to CRT are
presented here along with the tissue Doppler
ﬁndings.
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Case Report
Case Report
A 72-year-old man presented to our hospital with
exertional dyspnea. Idiopathic dilated cardiomyop-
athy had been diagnosed at age 58. Despite various
medications, such as diuretics, angiotensin-convert-
ing enzyme inhibitors, beta-blockers, and digoxin,
his condition became worse and heart failure
developed that required frequent admission to
hospital for treatment. Assessment of symptoms
showed that he was in New York Heart Association
(NYHA) class III. Electrocardiography (ECG) re-
vealed ﬁrst-degree atrioventricular block (PR:
270ms) and complete left bundle branch block
(QRS: 152ms). Echocardiography showed LV dys-
function with an ejection fraction (Simpson’s meth-
od) of 13%, LV dilatation (LV end-systolic and end-
diastolic volumes (LVESV and LVEDV) of 298 and
342ml, respectively), and grade 2+ mitral regurgi-
tation. Tissue Doppler imaging demonstrated LV
dyssynchrony with a septal-to-posterior delay of
539ms and septal-to-lateral delay of 165ms on
two- and four-chamber views. He was referred for
implantation of a CRT device (InSync, Medtronic,
USA). The right ventricular (RV) pacing lead was
placed at the RV apex. The right atrial (RA) pacing
lead was placed in the right auricle and the tip of the
LV pacing lead was placed in the posterolateral
branch of a coronary sinus (Figure 1-A).
After implantation of the pacemaker and dis-
charge from hospital, he had no dyspnea on eﬀort
and his symptoms improved to NYHA class I.
Tissue Doppler imaging showed improvement of
LV dyssynchrony. The number of medications could
be reduced and it was no longer necessary for him to
be admitted to hospital for heart failure.
Two years later, this patient developed anorexia
and was again admitted to our hospital. His chest
X-ray ﬁlm showed no cardiac dilatation, pulmo-
nary congestion, or pleural eﬀusion. Examination
of aortic blood gases showed no hypoxemia, so
heart failure was mild. However, he suddenly lost
consciousness in hospital and the electrocardio-
gram showed ventricular tachycardia. Although
deﬁbrillation was carried out immediately, ventric-
ular tachycardia recurred and cardiopulomonary
resuscitation was unsuccessful. He died 6 hours
later.
Autopsy ﬁndings
The heart weight was 620 g. Although the LV
cavity was markedly dilated (70 50mm, after
formalin ﬁxation), the LV wall thickness was
unexpectedly well preserved (about 16mm) and
there was no regional thinning. Macroscopically,
ﬁbrosis was not conspicuous. The LV pacing lead
was located in one of the posterior veins (anatom-
ically the posterolateral branch) of the LV originat-
ing from the coronary sinus (CS) (Figure 1-B).
Although the LV lead was focally ﬁxed by a
ﬁbrous band at the CS opening, there were no
severe ﬁbrous adhesions along its course. The distal
tip of the LV lead was located adjacent to the
epicardial layer of the myocardium. The wall of the
vein at the site of the tip of the LV pacing lead was
thickened by ﬁbrous tissue, and this ﬁbrosis was
assumed to represent a chronic reaction to the
pacing lead.
A
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Figure 1 Pacing leads and macroscopic ﬁndings
A: Radiographic view of the pacing leads
The tip of the LV pacing lead lies in the posterolateral branch of
the coronary sinus
RA: right atrium, RV: right ventricle, CS: coronary sinus
B: Macroscopic appearance of both ventricles (short axis section
at the papillary muscle level)
The distal tip of the LV lead was located at the lateral wall
(arrow). Although the LV cavity is dilated, wall thickness is well
preserved without regional ﬁbrosis. Bar = 1 cm (after formalin
ﬁxation).
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Discussion
CRT is a major nonpharmacological treatment for
severe heart failure that is refractory to medications
At present, 20 to 30% of patients do not respond to
CRT.1–3) One of the reasons for failure of CRT may
be that the CS pacing lead cannot be inserted into the
optimal cardiac vein and needs to be placed in a
lateral or posterolateral vein9) because the optimal
vein is too small and may alter the pacing threshold.
In this patient, it was possible to use a coronary vein
on the posterolateral wall, which was the optimal
pacing site that showed maximal delay on tissue
Doppler imaging of LV wall motion. After implan-
tation of the CRT device, his heart failure symptoms
improved from NYHA class III to class I and
echocardiographic parameters also showed improve-
ment: LVEDV from 342ml to 306ml, LVESV from
298ml to 231ml, and EF from 13% to 30%.
Although early optimal cardioverter deﬁbrillation
was carried out to correct ventricular ﬁbrillation in
hospital, recurrent ventricular tachycardia was even-
tually fatal. At autopsy, both lungs showed evidence
of severe inﬂammation and this infection probably
induced the lethal arrhythmia. Thus, this patient was
considered to be a responder to CRT. On histological
examination, the posterolateral vein at the site of the
pacing lead showed half-circumferential ﬁbrous
thickening. The LV myocardium in this region was
relatively well preserved and interstitial ﬁbrosis due
to cardiomyopathy was mild (Figure 2).
The most important pathologic ﬁnding in this
patient was the absence of a massive ﬁbrotic scar in
the LV, particularly on the posterolateral wall, which
was the optimal LV pacing area. Although diﬀuse
interstitial ﬁbrosis of the LV was observed histolog-
ically, the myocardium was relatively well pre-
served. These ﬁndings may represent positive factors
for responsiveness to CRT therapy.
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Figure 2 Histologic ﬁndings in the LV pacing area.
The wall of the posterior vein of the LV to which a pacing lead
was attached shows half-circumferential ﬁbrosis. The LV my-
ocardium in this region is relatively well preserved and interstitial
ﬁbrosis due to cardiomyopathy is mild. Bar = 1mm, Masson-
trichrome stain.
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